The contemporary methodological debate focuses on studying the relation between models and reality regarding idealization and resemblance. Limited attention is put on the process of model building. The study focuses its attention on the latter. The purpose of this article is twofold. First, we reconstruct the philosophical presuppositions of the participants of a cliometric debate. Second, we employ the Fleckian constructivist philosophy with the aim of offering an account of how econometric facts are constructed. Contrary to our reconstruction of the process of 'observing' macroeconomic phenomena, econometricians ground their viewpoint in the scientific-realist and neopositivist philosophies of science.
INTRODUCTION
The philosophy of economics literature focuses mostly on analysing the relation between a model and reality (e.g. Hands 2011; Mäki 2008 Mäki , 2011 Niiniluoto 2011 ). Hitherto, a little emphasis was put on the process of model construction. Notable exceptions are Harper's (1998a Harper's ( , 1998b anthropological study of everyday work routine at IMF and Boldyrev and Ushakov's (2016) analysis of the constructive mechanisms in the general equilibrium theory. Econometrics, as a mean of observation of economic reality, delivers models that are believed to represent their target system. However, contrary to the widespread belief, data-driven models generate macroeconomic observations which are fallible and conditioned by quantitative techniques.
The purpose of the article is twofold. On the one hand, we aim at reconstructing philosophical presuppositions held by macroeconometricians. On the other, we use the Fleckian constructivist philosophy to show how methodological decisions shape modelling results. The study focuses on the cliometric literature on the debt-to-GDP 90%-threshold hypothesis due to the relative simplicity of quantitative techniques and its soundness in the methodological debate (Krugman 2013; Maziarz 2017) . In Section 2, employing the method of inference to the best explanation (IBE), we reconstruct the following presuppositions held by its participants: the received-view belief that (1) observations are distinct from theories, (2) the semantic commitment of scientific realism, (3) the causal theory of reference, and (4) the viewpoint according to which the subsequent theories converge on. Section 3 offers a description of the process of generating macroeconomic observations. Employing the distinction between active and passive elements of knowledge coined by Fleck (1979) , we show how quantitative techniques employed by researchers generate econometric 'observations' .
THE PHILOSOPHICAL PRESUPPOSITIONS
The contemporary mainstream philosophy of economics is constituted by a mix of neopositivist and scientific realist presuppositions. First, those whose philosophical investigations aim at criticizing the mainstream methodology choose either logical positivism (e.g. McCloskey 1998) or a mix of the former and scientific realism (e.g. Lawson 2006 ) to be a whipping boy. Second, the most notable examples of the philosophy-of-economics literature are either scientific-realistically flavoured (e.g. Mäki 1992; Cartwright 1994; Hoover 1997) or grounded in logical positivism (Blaug 1992) . 2 Below, the four philosophical presuppositions held by the participants of the cliometric discourse focused on the 90% debt threshold are reconstructed.
Theory-observation distinction
One of the central tenets of the logical positivist viewpoint on science is distinguishing between theory and observation or, to put it differently, observational language and theoretical language (Carnap 1975) . In line with the traditional reconstruction of the received view, logical positivists emphasized that observations, despite being also fallible, are more confident and less prone to error than theories. This epistemic stance can be traced back to the Humean distinction between 'empirical matters of fact' and synthetic truths of reason (Norris 2006; Carnap 1966: 16) .
The viewpoint according to which the neopositivist distinction between theory (laws) and observational facts is incorporated into the mainstream philosophy of economics is supported by McCloskey's (1998: 226-228) reconstruction thereof and Blaug's (1992) mix of neopositivism and falsificationism being centered around the latter. The author of The Methodology of Economics. Or, How Economists Explain seems to have incorporated the distinction, especially considering his emphasis on the role of facts that 'test' scientific theories. For instance, Blaug (1992: 67) wrote that evidence (i.e. observational facts) falsified the Malthusian theory of population. In a similar vein, the Dutch-born British economist (Blaug 1992: 149) depicted the process of theory testing as producing hypotheses (refutable predictions) and confronting them with reality.
The belief that observational facts are somehow less prone to falsification (or, to use the neopositivist term, disconfirmation) correlates with how the cliometricians received Herndon, Ash and Pollin's (2014) criticism. The emphasis of the commentators was put on the rightness and wrongness of the averaging schemes, and little attention was put on the issue of data exclusion (cf. Maziarz 2017: 3). Virtually no attention was put on the issue of relevance of the data sample that was employed by Reinhart and Rogoff (2010) and subsequently by Herndon, Ash and Pollin to producing their estimates of average GDP growth.
Additionally, most of the commentators assumed the observations (i.e. the data gathered by Reinhart and Rogoff (2010) ) to be constant and focused on considering the other two 'flaws' raised by Herndon, Ash and Pollin (2014). For example, Pescatori, Sandri and Simon (2014) summarized the controversy as follows: 'the findings of R & R (2010) have been recently challenged by Herndon, Ash and Pollin (2013), which show that the threshold effect seems to vanish after correcting for a coding error and using a different weighting of the data' (p. 5; our emphasis). In the above-quoted passage, the team of cliometricians working for IMF took the observations for granted (omitting the issue of excluding post-WWII data raised by Herndon, Ash, and Pollin) and focused on the other two methodological issues, i.e. calculating the averaging scheme and the spreadsheet error.
Semantic commitment
Scientific realism accepts the three dimensions: (1) semantic, (2) ontic and (3) Adopting the semantic commitment of scientific realism leads to accepting the stance according to which only one of two seemingly contrary relations can be true. The reading in line with the semantic commitment of, for example, Reinhart and Rogoff 's (2010) result states that there is the threshold above which public debt hampers economic development in a higher degree than below thereof. The criticism published by Herndon, Ash and Pollin (2014) promoted (or, at least, was interpreted as a result that promoted) the viewpoint according to which high levels of public debt do not hamper economic growth.
All econometricians taking part in the discourse agreed that the two results constituting the controversy are contradictory (Reinhart and Rogoff (2010) : T = 90%; Herndon et al. (2014): T = ∅). For instance, Grimpson (2014) (mistakenly identifying the reason of the contradictoriness with the spreadsheet error) stated that 'Growth in a Time of Debt which had a major impact on global economic policy and which was subsequently shown by Herndon, Ash, and Pollin to have been based on an incorrect Excel spreadsheet. The errors in the spreadsheet were such as to invalidate the conclusions of the paper' (Grimpson 2014: 39; our emphasis). Accepting the semantic dimension of scientific realism can also be reconstructed from the replication study. Herndon, Ash and Pollin (2014) claimed in the abstract section that their 'overall evidence refutes RR's claim that public debt/GDP ratios above 90% consistently reduce a country's GDP growth' (p. 1). A similar argument was put forth also by, among others, Lee et al. (2014: 2) .
The causal theory of reference
The causal theory of reference enabled defending the realist stance because it states that a referent exists independently of its description(s). As Putnam (1984) puts it, different theories refer to the same entities in different ways. Referents are the same despite the description change. Reinhart and Rogoff (2010) , to calculate the average pace of economic growth, employed the weighted averaging scheme (Maziarz 2017 B t is the average GDP growth of the i-th basket; GDP tX is the GDP growth in the year t of the country X; z n is the number of periods of the n-th country included in a considered basket; n is the number of countries in a considered basket.
In contrary, Herndon, Ash and Pollin (2014) employed the unweighted averaging scheme leading to diverging estimates. Accepting the causal theory of reference leads to the following reconstruction of the controversy: an independently existing average pace of economic development caused Reinhart and Rogoff (2010) to describe it by the weighted averaging scheme and Herndon, Ash and Pollin (2014) by the unweighted one, then both these descriptions refer to the same, mind-independent 3 entity and (hence) are contrary. Dafoe (2014) indicated that most of the popular-press comments focused on the spreadsheet error because it was a 'perfect made-for-TV mistake' (p. 1). The commentators that publish in the popular press seem to implicitly assume without further considerations that averaging schemes and post-WWII data exclusion did not influence the results in a significant way because both averaging schemes are aimed at delivering an estimate of (the same) GDP growth. Even an enlightened analysis of Reiss (2014) , who restrained from playing the judgmental role on the controversy, is committed to the realism-driven fallacy of assuming that the two analyses are contradictory by indicating that the choice between them is to be made.
Convergent realism
The epistemological commitment is the belief that most developed theories are true or close to true (verisimilar). Convergent realism is listed by, for instance, Leplin (1984, pp. 1-2) as one of the philosophical presuppositions of scientific realism. Science is believed to develop over time so that subsequent theories are closer to truth and observing a sequence of several next theories leads to the conclusion that they converge at the correspondingly defined truth (Ketner, Putnam 1992; Mäki 2011). It was formulated as a response to the pessimistic induction argument against scientific realism. The critics of Reinhart and Rogoff (2010) analysis seem to aprioristically (i.e. without a deeper, methodologically-informed consideration) assume that among the two divergent cliometric techniques, the second, chronologically latter one, is better than the former. For instance, in the politically-driven text The Excel Depression That Changed History, Paul Krugman listed the three methodological issues raised by Herndon, Ash and Pollin (2014) and argued that correcting them leads to contradicting the 90%-debt hypothesis (Krugman 2013; Clemens 2015) .
The construction of econometric facts
In this Section, we employ the Fleckian philosophy of science with the aim of depicting the process of constructing macroeconomic observations using econometric modelling. Section 3.1. discusses the construction of the debt-threshold hypothesis regarding the theory of thought styles with a view to offering an abstract account of the construction of econometric observations. Section 3.2. focuses on the process of empirical-hypothesis confirmation.
The construction of econometric observations
According to the Fleckian perspective, 'objective reality' is not independent of cognition and is not discovered. In contrary, it is a construction specific to a particular thought style (Fleck 1979: 98) . There is nothing 'independent' and 'objective' in those 'facts' because every 'fact must be expressed in the style of the thought collective ' (1979: 102) and only 'such a stylized solution <…> is called truth' (Fleck 1979: 100). Regarding the cliometric literature on the 90%-threshold hypothesis, two thought styles characterized by different preference regarding methods can be distinguished. Considering Maziarz's (2017: 216) observation that the difference is caused mostly (up to 74%, to be strict) by choice between the two averaging schemes, the controversy clearly instantiates Fleck's observation that what is regarded as true is style-determined.
Two more elements are essential in the constructivist reconstruction of the process of macroeconometric modelling. First, according to the constructivist philosophy of science, facts are not determined by 'reality' but by style-determined presuppositions and previously accepted theories (Fleck 1979: 102) . In other words, the whole knowledge is holistic in its nature and understandable only within the particular style. Second, this endless process of the creation and re-creation of facts is a consequence of changes in meanings of and relationships between concepts present in that style. Thus 'we can define scientific fact as a thought-stylized conceptual relation which can be investigated from history and that of psychology, both individual and collective, but which cannot be substantively reconstructed in toto simply from these points of view. This expresses the inseparable relation between active and passive parts of knowledge as well as the phenomenon that the number of both these parts of knowledge increases with the number of facts' (Fleck 1979: 83) . From the perspective of an individual subject (as a member of a particular thought collective) what emerges in cognition seems to be independent of that cognition and be part of the non-discursive reality.
To offer an account of how econometric observations are constructed, Fleck's distinction between passive and active elements of knowledge needs to be reconstructed. Active elements (definitions, basic concepts, methods perceived as valid, normative convictions, etc.) are part of collective knowledge and their presence could be explained only through the history of the particular thought style. Passive elements emerge as the results of constraints produced within the style-thinking by using those active elements. Here, active elements are cliometric techniques, definitions and data sets employed to econometric modelling. Passive elements, i.e. the divergent stances on the existence of the threshold (cf. Table 1) , are determined by the active elements. The case study under consideration shows that some of the active elements differ (namely: the averaging scheme and the decision on excluding uncertain observations), but others are accepted by both thought styles what makes commensurability possible (cf. Giedymin 1986; Sady 2001).
In the case of the econometric modelling, active elements of knowledge are defined as decisions regarding methods of estimation. For instance, in the case of the cliometric research on the 90%-debt hypothesis, these include choosing a data sample, a defining method of calculating average growth in subsamples, the identification thereof, etc. These choices regarding technical methods are not in fact undertaken independently by econometricians, but are predetermined by traditional ways of modelling accepted within a thought style. In the case of econometrics, the passive elements of knowledge are the results of model estimation, i.e. 'facts' seen in these models. Considering that direct observation of economy (namely: without the use of econometric methods) is impossible and therefore comparing modelling results with reality is impossible, these 'facts' are true only within a particular framework described by a set of the active elements of knowledge. Instantiating the constructivist account of econometric modelling with the case of the 90% debt-to-GDP threshold hypothesis, the active elements are as follows: (1) defining a sample (e.g. post-war OECD countries, excluding uncertain estimates etc.), (2) choosing methods of measuring (e.g. GDP instead of GNP, the particular definition of debt, 4 etc.), and finally (3) discriminating between the averaging schemes. The passive elements are the 'facts observed' using the cliometric analysis, i.e. either the existence or nonexistence of the 90% threshold.
Every scientific fact is permanently 'not finished' in developing and therefore the structure of the elements of knowledge changes regularly. The cliometric literature on the relation between debt and growth started when Reinhart and Rogoff (2010) published their analysis. Later, this result was corroborated using econometric modelling (e.g. Kumar and Woo 2010). The result was contradicted by Herndon, Ash and Pollin (2014) and several other analyses due to employing different empirical methods (cf. Maziarz 2017: 222-223). Recently, Chudik et al. (2017) argued that the threshold levels vary and are country-specific. Considering that the majority of analyses is based on the data set delivered by Reinhart and Rogoff (2010, 2009 ), the divergent results are constructed by various cliometric and econometric techniques.
Confirming/disconfirming observations and hypotheses
From the constructivist perspective, theories are self-reflexive. There is no way of falsifying/ verifying the passive elements of knowledge other than using the intercolective discourse and rational criticism that leads to accepting or modifying the active elements of knowledge. In other words, the views and presuppositions on 'facts' and 'observations' held by the participants of the discourse influence their approval of both research methods (active elements) and 'observation' (passive elements). If 'observation' is accepted, then research methods are also held as good. In contrary, discursive criticism of observation leads to a modification of quantitative techniques.
Additionally, what is a passive element of knowledge on a certain stage of the scientific enterprise is employed as an active element on another stage. For instance, accepting/ rejecting the threshold hypothesis is an active element of an applicable theory of economic policy-making.
Furthermore, the constructivist stance sheds light on the reception of the Reinhart-Rogoff controversy. The two different truth-values of the threshold hypothesis (Reinhart and Rogoff 2010; Herndon et al. 2014) refer not to the 'independent, objective reality' but active and passive elements of knowledge present in both thought styles and being used in the construction of those facts. First, the averaging schemes are an active element of knowledge which makes possible to construct the concept of 'average GDP growth' . The latter emerges as a passive element (and in this sense seems to be objective). From the mainstream stance, 'average GDP growth' exists independently of its descriptions thus both different average schemes employed, on the one hand, by RR and, on the other hand, by HAP refer to 'the same average GDP growth' . However, those different schemes produce two different 'average GDP growths' of which each is a passive element of its own thought style.
CONCLUSIONS
The cliometricians interested in the 90% debt-to-GDP threshold hypothesis are guided by the philosophical presuppositions of the mainstream philosophy of economics understood as a mix of logical positivism and scientific realism. First, the certitude of observations is believed to be higher than theoretical hypotheses. Second, the results of econometric modelling are interpreted as descriptions of reality. Third, concepts defined and measured differently are taken as resembling the same entities. Fourth, chronologically latter research results are accepted on the ground of the belief in the linear development of knowledge. Contrary to these philosophical presuppositions, the reconstruction of the process of constructing observations grounded in the constructivist philosophy of science highlights the conventionalist/constructivist aspect of empirical research. First, the results of empirical macroeconomic research depend on the methods employed by the cliometricians (active elements of knowledge). Second, considering that comparing constructed facts with reality by means other than by employing the active elements of knowledge is impossible, what is observed (scientific facts) is established in an intercollective discourse.
